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Claims 



[cl] 



What is claimed is: 
\A phase-locked loop comprising: 

a phase detector for receiving an input signal and a feedback signal, and for 
outputting a phase error signal based on a phase difference between the input 
signal the feedback signal; 

a signa\reshaper connected to the phase detector for reshaping the phase error 
signal; 

a charge pi)mp connected to the signal reshaper for receiving the reshaped or 
unreshaped pioase error signal from the signal reshaper and for outputting a 
charge pump signal; 

a low pass filter connected to the charge pump for receiving the charge pump 
signal and outputting\an output signal; and 

a voltage-controlled oscillator connected between the low pass filter and the 
phase detector for receiving the output signal and for outputting a 
corresponding oscillation sig\al, wherein the feedback signal inputted into the 
phase detector is generated frorn the oscillation signal; 

wherein the unreshaped phase errbr signal causes the charge pump to output a ^ 
charge pump signal that changes theSfrequency of the feedback signal to match 
V/the frequency of the input signal, and tqe {res haped ph ase errorjsignal causes 
the charge pump to output a charge pum\signal that synchronizes the output 
signal with a target frequency 



9 



[c2] 



2.The phase-locked loop of claim 1 further comprising a frequency detector 
connected between the voltage-controlled oscillator and the charge pump for 
receiving the input signal and the feedback signal an^ for outputting a 
frequency difference signal to the charge pump. 



[c3] 



3.The phase-locked loop of claim 1 wherein when the frequency of the output 
signal is in a lower range that is lower than the target frequency, the signal 
reshaper reshapes the phase error signal to increase the frequency of the 
output signal out of the lower range; and when the frequency orythe output 
signal is in an upper range that is above the target frequency, the^signal 
reshaper reshapes the phase error signal to decrease the frequency of the 
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[c5] 



[c6] 



[c7] 



[c8] 



tc9] 



tclO] 



1/ 



output signal out of the upper range. 

' : 1 . 

4. The>h^se-locked loop of claim 3 wherein ,the lower range and the upper 

range are frequfen^y ranges where the unreshaped phase error signal is 
incapable of synchron^mgthe output signal with the target frequency. 

5. The phase-locked loop of clairnKwherein the signal reshaper is a pulse 
reshaper and the phase error signal comprises up pulses and down pulses. 



y6.The phase-locked loop of claim 5 wherein th^soulse reshaper lengthens or 
shortens a period of a pulse of the phase error signal. 



7.The phase-locked loop of claim 
decreases a width of a pulsed 




erein the pulse reshaper increases or 



v 8.The phase-locked loop of claim 1 wherein the charge pump increases or 
acreases an amplitude of a current. 

9 . The phase-locked loop of claim 1 further comprising a controller that controls 
the signal\eshaper and the charge pump. 

1 0. The phase-lbcked loop of claim 1 wherein the input signal is an etght-to- 
fourteen modulation (EFM) signal and the output signal is a clock signal, and the V v f 
phase-locked loop is incorporated into a controller of a compact disk (CD) drive 

or a digital versatile disk\pVD) drive. 



^y ] l.A phase-locked loop composing: 

a phase detector for receiving an\nput signal and a feedback signal, and for 
outputting a phase error signal baseH^on a phase difference between the input 
signal the feedback signal; 

a charge pump connected to the phase debtor for receiving the phase error 
signal from the phase detector and for outputting a charge pump signal, the 
charge pump tunable by a control signal; 

a low pass filter connected to the charge pump for receiving the charge pump 
signal and outputting an output signal; and 

a voltage-controlled oscillator connected between the low\pass filter and the 
phase detector for receiving the output signal and for outputting a 
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[c16] 



corresponding oscillation signal, wherein the feedback signal inputted into the 
phase detector is generated from the oscillation signal; 
wtterein according to the control signal, the charge pump is capable of 
outp^ting a charge pump signal that changes the frequency of the feedback 
signal t\match the frequency of the input signal, and capable of outputting a 
charge puifKD signal that synchronizes the output signal with a target frequency. 
/ \ 

^}/l2.The phase-tocked loop of claim 1 1 further comprising a frequency detector 
connected between the voltage-contrqlled oscillator and the charge pump for 
receiving/the inputNsignal land the feedback signal and for outputting a 
frequency difference\ignal to the charge pump. 




13.The phase-locked lodvp of claim 1 1 wherein when the frequency of the 
output signal is in a lower\ange that is lower than the target frequency, the 
charge pump reshapes the pnase error signal to increase the frequency of the 
output signal out of the lower range; and when the frequency of the output 
signal is in an upper range that iVabove the target frequency, the charge pump 
reshapesjh^ error signal to decrease the frequency of the output signal 
out of the upper range. 

'14-The phase-locked loop of claim 13 \^erein the lower range and the upper 
range are frequency ranges where the unr^haped phase error signal is 
incapable of synchronizing the output signal with the target frequency. 

^1 Sj.The phase-locked loop of claim 1 1 whereinWiase error signal comprises up 
pulses and down pulses and the charge pump asVontrolled by the control 
signal increases or decreases an amplitude of a curtent. 



6.The phase-locked loop of claim 1 1 wherein the i % r\p\it signal is an eight-to- 
fourteen modulation (EFM) signal and the output sigtTiH V a c ' oc k signal, and the 
phase-locked loop is incorporated into a controller of a compact disk (CD) drive 
or a/digital versatile disk (DVD) drive. 



[cl7J 



H 7.A method for synchronizing an output signal of a phase-\ocked loop with a 
target frequency comprising: 

detecting a phase difference between a feedback signal and an\input signal; 
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generating a phase error signal based on the detected phase difference between 
\he feedback signal and the input signal; 

reshaping the phase error signal by changing a period of a pulse of the phase 
error^ignal; 

filteringHhe reshaped phase error signal to generate the output signal; and 
generating^an oscillation signal in proportion to the output signal, wherein the 
feedback sign\l inputted into the phase detector is generated from the 
oscillation signar 

[cl 8] \1 8.The method of chum 1 7 further comprising detecting a frequency difference 

between the feedback \ignal and the input signal. 

[cl 9] 1 9.The method of claim l\wherein reshaping the phase error signal comprises 

i/^reshaping the phase error signal to increase the frequency of the output signal 
when the frequency of th\outpfc(t signal is in a lower range that is lower than 
the target frequency; 

reshaping the phase error signal to decrease the frequency of the output signal 
when the frequency of the output signa^in an upper range that is above the 
target frequency; 

wherein the lower range and the upper rangk are frequency ranges where the 
unreshaped phase error signal is incapable of synchronizing the output signal 
with the target frequency. 

[c20] ^ 20.The method of claim 1 7 wherein the phase error ^jgnal comprises up pulses 
and down pulses. 
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